The variabile star Delta Scorpii is in conjunction with the Sun at the end of November each year. We studied its magnitude by averaging the observations of 28 Nov -1 Dec from 1996 to 2013 using the coronograph LASCO C3 on-board the SOHO Satellite and we extended of four years, i.e. 25% of the total light curve, back to 1996, with respect to the present AAVSO dataset on this star. The 0.2 magnitude scatters of the single measurements have been studied and the sources of such disturbances are vignetting and diffraction patterns from the coronograph. The new data collected on Delta Scorpii show its minimum at mv=2.5 magnitudes for 1996 and 1997, confirming the values observed during the minimum of 2009, and the main periodicity of 11 years in the stellar variability.
Introduction
Delta Scorpii is a second magnitude Be giant; it is a double star and the atmospheres are grazing at periastron. Delta Scorpii shows an irregular and eruptive variability with 11 years of main periodicity linked to the orbital period [5] . The variability of Delta Scorpii has been studied since the year 2000 [4] . In this paper we examine an homogeneus dataset from SOHO satellite to extend the study of this star back to 1996. Despite its main purpose of observing the Sun, SOHO (SOlar Heliospheric Observatory) satellite is here used to perform differential photometry in its 17
• field of view. In the last days of November and beginning of December the Sun approaches Delta and Alpha Scorpii, and they appear in the field of view of the SOHO LASCO C3 coronograph.
The C3 Coronograph of SOHO
The Large Angle and Spectrometric Coronagraph LASCO is a set of three coronagraphs (C1, C2 and C3) on-board the SOHO Satellite. Figure 1 : Images recorded by LASCO C3 camera. In the left image it is possible to observe the passage of the sungrazer comet ISON at perihelion on 28 November 2013 (Taken from [7] ).
SOHO was launched on the 2nd of December 1995 becoming operative in 1996 in the Lagrangian Point L1 of Earth's orbit. This mission still provides images on a daily basis of the solar corona in 2014.
Data

Data Collecting
Delta Scorpii is in the field of view of SOHO for approximately 6 days around 30th of November. We analyzed the FITS images available from November 1996 to December 2013 from LASCO C3 camera archive, namely LASCO/EIT [1] ; the images are in the Clear band (see 3) .
Being Delta Scorpii a blue giant, we focused on the V magnitude. The quantum efficiency of the LASCO C3 camera (3) covers a wider range of wavelenghts than the Johnson V-band; the conversion between Johnson V magnitude and LASCO C3 one has been numercally evaluated as M V = M C3 + 0.093 for a 27000 K black body [13] . 
Dispersion in magnitude, vignetting and diffraction in C3
Between the 28th of November and the 1st of December, the data show a typical 0.2 magnitudes dispersion. A plot shows eventually the presence of significant trends. Their absence validates the use of the average value. Vignetting and diffraction caused by the coronograph are responsible for the magnitude dispersion.
The presence of a stop in an optical system causes the vignetting effect, namely the progressive darkening on the edge of an image (See Fig. 7 ). To measure this effect, we studied the motion of Pi Scorpii across the image (always centered on the Sun) towards the edge of the field of view, measuring its magnitude at every step. In Fig. 8 it is plotted the magnitude of Pi Scorpii in function of its distance from the edge. From the Fig. 8 we see that vignetting produces a 0.15 magnitudes scatter in our data. Since the coronograph includes various obstacles and stops between the detector and the light source, they cause appreciable diffraction patterns according to the Babinet's principle.
In a generic image in the left panel of Fig. 9 , after enhancing the contrast as in the right panel of Fig. 9 , we traced various intensity profiles, all passing from the centre of the image, with different azimuth. The mean of these profiles is a clean representation of this diffraction pattern, obtained by using the Sun as a source. The average azimuthal diffraction pattern is shown in Fig.10 . Measuring the magnitude of a star in two different regions: m where the effect of diffraction is negligible and m where the effect is strong we evaluated the difference δm = m − m 0.154mag.
The contribution of both vignetting and diffraction accounts for the spread of our experimental data.
Conclusions
We analyzed Delta Scorpii data from SOHO from November 1996 to December 2013, using FITS images of LASCO C3 camera. As reference stars we used Beta and Pi Scorpii because of their color index B-V and their closeness to Delta Scorpii. We discarded the images when the stars were too close to the solar corona and to the regions with maximum vignetting and diffraction. Their combined effect to the magnitude estimates of the star produce a scatter within 0.2 magnitudes.
The extension back to 1996 of Delta Scorpii allows to know 25% more of its intriguing light curve thanks to these reliable satellite data. The minimum of 1996-1997 at 2.5 magnitude observed with SOHO enforces the 11 year periodicity related to the orbital period of the companion [5] .
Using SOHO satellite to study other zodiacal stars, during their period of conjunction with the Sun, may open new perspectives in the domain of stellar variability, filling the yearly gap of usual unobservability of the stars.
